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(54) METHOD FOR ENCODING AUDIO SIGNAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a single non- 
hybrid type audio encoding system which operates 
excellently to both of a speech signal and music signal, 
using characteristics of human aural system. 
SOLUTION: A source signal to be encoded is divided 
into plural frequency bands, and concerning the 
frequencies lower than a given threshold frequency, the 
waveforms are encoded so as to store the phase 
information, however, concerning the frequencies higher 
than the threshold value, the waveform of each 
frequency band of these (high frequency side) is 
decomposed into a carrier signal and an envelope 
signal, and (not phase information of the carrier signal, 
but) only the envelope signal is encoded. Thereafter, a 
decoder decodes these encoded envelope signals and the decoded signals are use for 
modulating the corresponding carrier waveforms. The carrier waveform is, for example, a 
constant cosine carrier having a frequency corresponding to a center frequency of a 
frequency band. 
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( i i ) *ti*tio«F#ffcsnfcKjai8a»»«©#*a 
*tUT. iS»^^^ff^«c>Pttc;-rswMeiW^ 20 
Mf^jfc B^ia i , 

( i i i ) iflHS«lS^I?^x>^a-7 - fi^(D^n 

^fSfs+tur^iiB^tT, ^ss-rsK 

MtmZt, ( i v) MISkfj£-r2<£JSiS»ff4Mr^« 

sif)?£»i^^n-en*s^ur, ##{tstifc*--f 

[0 0 13] *«W©-J9fcWcj:tiK. 2^ 30 

frhmpin.fcWDm8^m:%?. ( L- * 1MB «fc K) ffi 
C^#ft^^^5i. Pf*©t* vfXh'J -AKtfe 

2-50t^-;Hi, o*i>fBJ:9(Si>ja»8$tt©$ 

6 . 1 -3*5 -y > * y - 2. ( M 
lofcgf© r^j i r^j ©■?;?>?> F£^> Sty-:/ 
tr rfflj 3^*;HbJ:c>* r^j * a- £ Si 40 

£ft/c2 ^©^©t* y h * h y -Att, ^ft^©** 
Si (t) =s (t) *h, (t) 

) 

tctcb, s ( t ) teAfiimv& <0. hi ( t ) ttJIS 
tfeTi > 1 2 0 0Hz*4i*iTS*)l^7^^*iO^ 

i ( t ) c o s 0 i ( t ) tt^ft^ft. »^Hi# 
Si (t ) ©xxa-'/teio'+f y7Wfgr$)S 0 

±IE©IHC»©fca, T, ££a*£-fSAN 50 



(7) #S 2 0 0 2 - 3 2 1 0 0 

12 

^i-^Afci^^+touior r#^j sn-sci 
cc*^ Afmwa<D>n s-^fr (mm-M) &*mm 

[0 0 14] 

«.p-?t r+^yrj ^o^m*K #^ia<KfcW5 

i«. E<^Atl6tltl^ (mt*, J. L. Flanaq 
an, "Parametric Codinq of Speech Spectra", Journal 
of the Acoustical Society of America, vol.68, no. 
2, pp. 414-430, 1980. &#]$) „ Chit, 
K, *5£©«t5Ci:^ffl-rs*>{co^t:©3H5E©fc 

[0015] il^Stlfc*3©^|ftg (AN : auditory 
nerve) t&gf (^JAtS, B. Delqutte et al . , "Speech 
Codinq in the Auditory Nerve: I. Vowel-like Sound 
s", Journal of the Acoustical Society of America, 
vol.75, no. 3, pp. 866-878, 1984, £#Bg) i. ARB© 
ftfffi&ANteSionOT^n^-KJ:!). fiCFii* 

c f owmwmcD&x^z-yvmMommjim^ 
ffl^ns. mmicmoj: *> k, cf (^jijg 

^: Characteristic Frequency) B, SJgfllfcftHrcfifi 
®tS«OiB^OfflB*JSiSaS*til['rw'f. ) ffit^CF-C 
tt. AN#£a*©»SSMHJ. S^i&-SSI«j«^lf 

5o HPS, C©j:5ifeCFT?tt, B$HfW8«. »S«^ 
©^B^pteib- r-KJ^Tffi^ft, CtlB. *BSi% 
^IBttffl^fg^©B#r B 1 x>^n - b X l> -5„ 
f>^K, Cne©ANMlS©HK:W«!fe^l?»%^„ tf 

L/€>, tt«©^it«^^-e*5 0 UfrU *^wo- 
Hiwc^nB, c©a^^»j^ 1 2 o o h z tc&§ 

[0016] C©fc*. *«WOjSiW{CJ:ti« > 1 2 
OOHziDiS^MwiKo^Ttt, (AN#H#fe 

Afctewaiajsaoffi^Kio-csi^sn-s) *+yrit 

fg^iia-Tl.fcJt.K, rtW^fflBS ( I HC : Inner Hair 
Cell) ©£Sf:«P]5!?miJJl-f So K^WKtt. iJC© 

= a, ( t ) c o s *, ( t) (1 



VmmkomgkkU* x>^q-^flH8a, (t)© 

"Si ( t ) = a f (t) cosffii t (2) 
[00 17]tto%, fci©*+ >;Tc o s </> 
i (t)*S|SM+ty7eosffli triSS^.?, 



(8) #182 0 0 2 -3 2 1 0 0 

13 14 

i (t) KfcfLT, "s. (t) B. IMoii -^#tta, (t) £&*. CC-C, iXA©J:5KtJ 

i-r^^$IM^£^5 0 " Si ( t ) flSfftiKif <„ 

icH^Sn/dS^, *©fet|£LT. W^HEHK^fc* mi] 

N N 

*(0 = £$(0 = 2>,(0cos*v (3) 
/=i />] 



fc/cU a s (t) ( i = 1 N) B, 12 00 

H z J: <3 K^BSI^iSx^-^coafta-icffi-a T^ffflPS 

©jfl^ ^;b5f©i>^o-^<i-^r*S 0 (S*#fc 
BS1?3 n£ J: 5 fc , 4kHz ©w*s«l©A;Wi-*f K>tf 
LT, 1 2 0 0HzJ:5*l,»BIW»«cWB[ttN= 1 Or 
*9. 8kHz©flWMioA*fll«c»iy'x:. S+jcS^-S 
«*N= 1 7T*S. ) *»©#|Rffl©i*«K:S*t,fc 

^ c&i&tmtmmicfe^tc i hcouhr 
sc ( s ) Kitia. mumi* - s c t > tmm-rzx 

>^P-7-fi#a, (t) (i = l N) B. A 

N u^L--r©^x>-<a- -yf# $g©iEi^> 

( (0= ]£<7,(0cos<y,f 



58 [0018] &it, S ( 3 ) © " s ( t ) 4, ®Sm<D 

io jrcsk^-s. M&tfco>, Kftg-rsKK«©^7 ^ 

n^n©i (i = l N) KftbT. a, (t) 

©7 < 2 ioy$Lm$titc£&.*+ >;t€ 
[0019] ufc#So-c, $#pj3©-JHiw<:j;nB, 

5ft9KJ:$2»©ifl||^4ffi»r.5fc«>. 
ftfcB. "s 0(1 d ( t ) * s , v . » ( t ) * 

-en-en, * s ( t > o^^^mm^omt-r 



20 



[»2 



even 



(4) 
(5) 



t*4 (cm, N»MRT««£fijgrs) . cne 
©^n^nom-^ictews 2-ooa^-rs^s* +■ u r 
©Boffin**** * ♦ y r 5 fc ») tc 
J;*S**sffij«tsnSo * s „ „ d ( t ) * s 
. » . = ( t ) ^-enen^fc^e^e^tca^sns 

£, 8Jt«K. *-©Btekfcft*£JSfcrse£K:& 

■So 

[0020] aar^**^2o*'5o i ik, sc 
(D©hi ( t) um±y ^ifv&'o. cmx m 

*B. S*#5cJi*[]©^'>vh->-7 -< 
§n-S> (IfllAB, B. Gold et al., "Garma-Tone Filter 
s, Roex Filters, and Audi toryModels", Speech and A 
udio Signal Processing, section 19.4, pp. 264-266, 
John Wiley and Sons, 2000, . CtltJ, h 

(t)=Z i = 1 N hi (t) #*-J\,rtZ7 j )VifC 

&k>c fl»x, . , N s 

i (t) (ccf, Si (t) as (i) ©SMsnr 

^&^*fl f HB^f*S) B. 3^(CB, 5^ ( 1 ) ©&£ 
©m#s (t) iBUtt*. (L*»U fltoFCB. sit 



S^l^^^BMSr, r^BiBUsSj sfr(c«fc0K 

H-snsciKffit-r^tris. ) b#>u c©<£5 

&^BWCB&t>. *©SfiB. ^^©MSttin 
B, fcnfcnBfe£©(i#4S31t«f: 5 £ feasor 

b&<, frn*>n©awB, htoinmc^^rmmc 

40 foh~efo%>» 

[0 0 2 1] *2«:a«-r'<*^t?*s*s ! CCriSIB 

fcx>-^P-7*^?:iaa^SC£) B, HW©»$U 
<ft^3i*^C;SC£*s*5 0 cnB, ^£©{f-^s 
( t ) tfiSafcfigLfc+aftaMBoJS^:? -r 

b. 7<AWy{irM ^jiSfcon-Cig^jiPtc^t 
«ci*f,i«sn5„ cn^c^Lr, s (4) fci 

50 !>* (5) ©" s„ d „ (t) Ws.,,. (t) 
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{t«1*o£ffl<&S. 07^Whi (t) K 

<fc £ x > ^ n - 7"ff fg©-9- > 7' 'J > ffftmv h & ip h r 

[0 0 2 2] ±IE© *^©MSKJ;i3f#6n 

st»f8«©is© i ok, * * u rm^mut 

( 4 ) te ( 5 ) Kth LfcJ: 5 

m § ns^g^ + y 7 omms&t, m 10 

J:IE©g?t(f{ctewS^x>^n-7 , a i (t) 

*©*s-c^iisns„ *©*§£. s (4) fciy 

(5) B*h*iv acoi^K&s. 

[«3] 

*«*/(0 = J]3i(0cosfl?/ (6) 20 

ieooU 

AT 

^v CT ,(0= S^Wcosfl?^ (7) 

t seven 

[0 0 2 3] «H«lfii*9W«K J:n«. 
^*O*»F*7JB»atoWtt2 5 0Hz"C**^ S 

(6) te«tc; (7) (ow-mitstitcm^z-^v-y-c 

MStlfcf^B, S (4) *s<fctf (5) ©fci© 

x>-io - titc^jstmtnmmmm * 30 

^HWCfctiK. h*7JS«S*iift2 5 OHzOCJ 

-w? Ahznsm.*x., 1 2 0 ohz £*)m^m%im 
5cfew5#-t{t©fc&©, ¥*{bsnfc-Y>^ y-^a 

sn. *t&-?6mn<Dm\ (e) *sj;y (7) setae 

[0024] &te\ ^i-^^^-O^ 'J-T'b/c^'/n 
f--f ^SMfflDSCiKiot, S (6) fccfcO* 40 

(7) fcfi£oT£jdE3*lS~s„ „ d (t)te«fcO~s 
. v . „ (t)B, 1 2 0 0Hz «fc0±t , »iefBM5CJ& 

l> < -3#>©v;b=f- 7 s x ^ y 7r -f ^figffi© 5 %©ffig 
(L) fcJ:u*5 (R) fc«, X©l>fW©J:^ 

K«3ft& D 

(l)-Sodd ( t ) 4LK, ~s . v . . (t)£ 
RCC„ 50 



#132 0 02 -32 1 0 0 
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(2) ~Sodd ( t ) ^LfeiTOOM^K,, 

(3) ~s By .„ ( t ) *L*5&X}R<DWjite« 

[0 0 2 5 ] &te, *8ffl<DT7u-?te, m£lCj;-D 
tB, &©2^©AaW8«*£t;ac:,!:#(*S. $ 
lie, 'J TOfiJfflKJ:^ 5$ (4) teiO* 

(5)©~s„ ad (t) fcitf* s e , . „ (t)fc 

f i * * y r «««©mi©fisfpffl i . eats© 

4*7-4 (T&fc^ n^mms^ViWr^iih 
flte) ^fcJ:^T*$3*iSt>©£ttg&&£|B!** 

? F^6^V^r^ v F*^©$J8& 
iciO. «t©Sfflfig©^*s@C-5 D C©Pfla*B> 
F7*>£fflt,>5©rttfr< . 2I©Xf 

-#£»DT2g=- + *;na**tf 5 J: 5 ttmmtoT 7' 

-fx t> Y v 7*77" <) tr—isa> 

[0026] imnmi m 1 k. ^wosaeKtfi-, 
iiSx^^ci-^^^rv^^f 1 ^ t> y 7*f ^ u 

ffcSnfc^-^-'O Kfl-*t (Tifeto^, 1 2 00Hz J; 
H^Lfc^^O^JSMKina. 2ffl©f -y h 

fW». (laii;<^-x^'>Fff^©^'ft*ii 

[0 0 2 7 ] Mft^cctt, El 1 ©|g»W©« 1 #«tt. 1 

»©ff^{tt;^ fx h y-A, tftfrt. nmtztitc 

m + * ;l/ K 9 F X F y - Ate «fc Df^b 3 n/c^? ^ 

fx f y-A^-eti-e^ifiS-r-sfcj?)©, -s? 
2- l teiMf? + 2-2 

{f-^ s ( t ) tt, ^f- + ^m^Wr 1 2 - 1 teJ; iM* 
2-2©Si*(CA^S*T„ -en^n©^ 

F## (T&fc-^ 1 2 0 0Hz OT©<i#©J«S8R(dc 
5» 4^-TSl 2 0 0HzD-AX7^1/$l 4- 1 

fiS-TS. l 2 0 0Hz c fcipi«ii-r'-<'r© r^t#-^©j 
BB?=Slj|©'<>hVf^7^Jl/* (-r*to%, H^LfcJ: 
?ft;OF^7^Wl 7- 1 Fa'X7 4 
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1 7 - <N-i) > tm?z>, mmt> ft?+* 

frtiHmi 2-2©7 j)l>lirt>9^ <-X.K>F*fl 
^%£j$,?Z> 1 200HzP-;U7^W14-2 

^tfc^jjS-fS. i 2 o oHz^fpftc^-r^-c© 

■*t©J ESwl©^>F'«7^^ (1" 0^ 
Ltck^tjirti/ h*JiZ7 -<)l<$ 1 7 - 2&t,>L^> F^ 
X7 -f JU$ 1 7 -N) i^WTSo cn«E.©7^;I/$^' 

ftre&6„ F^x? j ;u$©-fe^ FB> n-v^T io 
-;i/tt?SoTHii£:#;JiJU -f ;b£B> tfHAB^ti 

^■icia^©*'>vh->7 ^^^©j;^^ rga^j m : & 

&M$lU^-;l'£irf£,, ) &*s, ccw. mm* 
ffimtt&tdb, N ( 1 2 0 0Hz J: OS^EIJ 1 ^© 

[0028] xmwmmc <tn«. (^? 

§12-1 *5<£(^ft?i>*;l4HI§l 2 - 2©H*tc*j 

»*) *n*h©*n««-!>-^o K^#tc*to-r. x 20 

>^n-:/£j&gf 1 8 - i (A> 17- 

flre©+*yr«fl> (■j-fttot. ±i2©^«i?tf{cj; 

6cos<2>, (t) ) %^S-r5C40c < J;9, #-Sffb© 
fcfcfc. fl«© rx>*ca-:/j gp# a . ( t) 
SIT. &tc, tft6©^3ftfc^*ve*i© rx>^a 

-7' J fS-^-iC*f LT, 25 0Hzn-/N-X7^;bi?l 9 
-i (i>^n-:/£j#§i 8- iKioT&SESnfc 
x>^a-7'ff^c*ff6TS) B, xXD-yft^ 
(roc<JJB©fm«IWK:fi£oT) r^jfYbj r*. 30 
&*s, x>to-'7'4igi} < ty2 5 0Hz a-;«7 

£. *tft«c. + *;vft#§ 12-1 no) *Hfc 
§ l 6 - l (ft? + *;i>#-sfn 12-2 ft©) a 

T-f b§ 16-2B, |5l D < S*#KJf *D©S£*©gif4b 

zftmtev fx h y -agists, 

[ o o 2 9 ] S2tc, *awosiRKse^r. 40 

Jfjt > r v;U 5=-f x # y - 4 zfz. t v t * - t ■< * 
1 ©*-r -f *^§K^(E-r^.a-^§©HWJ4^ 

sy&^-r^t.^r^s^, ^§*>?.a#§^a 

ftSftfcflNRtt. ??^{b3ftfc^-X/OFfi# (fft 
fe%. 1 2 0 0Hz J: gffil»JS«9b££trtl-§©SR0.) 
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WCcfctlB, 2ffl©K? FX F U-A^-SfggKJc-oT 
Sfi SftS. -#B. (^-X;0 FffSfOfr-^blPI 
<t £ fete ) Tft^#-^© j -tf-^VO FOffi-if {t^g*^ 
(lslD<-<-X^*>Fff^©^ft^lIi 

ifeto r^mawoj vzrjo ¥G>nmt&&L&s 
tf. 

[0 0 3 0] HftlftttB. H2 ©JSKWoawStt, S 

fbsnfcft^+^juK'^ fx f u-Atei^tf^bsn 

fc^? + *;l/fc*i> FX F ')-&*Zti?ti@m-rztLisb 
©, +• *;ua^§ 2 2-1 te j:D-*ft? + ^;u^§ 
22-2*#T5„ S-f. (^?i-^;^-^§2 2- 1 
F*3©) 3t*^fb§2 4 - 1 fciO* (ft?f*;MI-i§§2 
2-2^©) a*Jt^HtS2 4 - 2 B. t^FXF'J-A 

§fe<fco*ft? + *;ua#s©*h*ti«:*jw S) 

^n-^i-sto-fe.;, Fi?r4)S-rS„ ^ftWtcB, «? 
+ ^;l/ffl^§2 2 - 1 ©$ST-fb§2 4 - 1 B. 

ft? +^;U«^§2 2-2 ©3M*T-{b§2 4-2 

b, ^-^^oFfiffeatsts*), -entifetc. ft 
n^^x > ^ n - 7-ft #4^£-r s . mt^-i b§ 2 4 - 

1*j0:O'2 4-2B, •€-n-e t n01©^? + ^;b^§ 
12-1 fc^fc^ft? + **1Wf 12-2 ©S^-fb§ 1 

e-itei^i 6-2©^fgtc>!tfDrs (fftt)^. « 
ti6<oai©«tt6*^fT-rs) *j. iHG<^<^*©fe© 

[0031] ^ctc, -en-eno^^iHhstifcaBH^jji* 

>^n-7'ff-^{C*fLt, 3t? + *)imn%2 2- l*i 
i^ft? + *;i^§ 22-2 B*h*n. ^§@s§ 

2 5 - i (•? F i {C*ri-S«ftsnfcWt<tBW 

■rs 0 ^#§|gisi2 5 - i Bs H^52+i- yr, 

b-^. coscoi t (fcfc*L/« coi B. m^MiO^ 

>bmmit fts <fc 5 tctcs^s) ^^tE-r-s^tt-fb^w 
7°imz& j %Ltc&(DX'^mitcm*^t! (±ib©» 

#tc^ (2) feJ:P?©im&*#jB) . 

[0032] ttmr&mnwtmm 5 - i kj:-> 
r^iScsnfc, -en-eti©B»fig3nfcBBS!^iiM^{c 

*ftr, *tJ£-T5)Dnff§@E§2 6 - i B, *fj*?T4ffi» 
BHWBWR^-fXft^n, ( t ) ZimtZ. CtiB. 
W*tfS*#K:J8fc!©efe#'? > > x©«t 5 ftffi 
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£ , ;4 Xd^©fi-$f *fv Xj±«. 1 0 d B 4 ft 

CifcU*B-C*S. 10 
[0 0 3 3] Aft(c. $* + *;l/8Ht«2 2 - 1 ©ftnH 
S0H52 7 - 1 B. afJftfc^-^/OFI^i, $ 

^ Ffc# (ft]fl8iaj&2 6-1, 26-3 2 

6- (N-l) KJ^-C&SSftfcfc©) tOfflZt 

D, ±iE©«fc5&, *gmiurff6ti-5>^ff^~s 0 

d d ( t ) *£JST £ <«*.«. 5$ ( 6 ) 4#B3) . IHJ 

IK- 9k*+*iwms2 2 - 2©tn#g§nns§2 7-2 

«. tt^£tifc^-X;"«>F{i-Sf4. M&S-st©-!^^ 

> Ffcjsfrs^t^etio^nsshfc-y^o Ffi-st (jjn 20 

#fHl!&2 6-2, 2 6-4 2 6-NCCfcoT 

^issnfc^cD) tomzt*). _kia©j:5&. e^4 

Orff 6tl*^(*fl|^s . v e „ ( t ) 3:£Ji£f S 
(09*.«\ 5$ (7) . *fg$©JKg 

(c^na. H^snr t,>sj: 5 tc, ~s„ „ d (t) « 

Xf-*28- lKj»6h. -s. v . , (t)tt^tr 
-#2 8 -2{Cj£P,ft5 ^©fttfefllfB, 
C©${Cj£6ftS) C4fC<fc(3, 9 K, 

SflK^2 9©S^iC{S#^~ s „ « d ( t ) ©^WW 

ama*m^~~s e v „ „ <t> ©w^ 30 
[0034] [mfnwmmmrhmm^im $#& 

J^©iIJm^4ffl(,>ttB\ Jf-&iCj:DSSI©ifA©i» 

[0035] IH 1 ©A> hV<X7 ;l>3m>i> 

tt- SM!*5cjg*a© 128$^FIR (WPfi-C >^ 40 
XfSg) 7 -f ^^rH^-rSCitCtO. 8ms©S£i 
fl^ASftS (-f&fci^ 8 0 0 0f->^;l//#) . § 
35?3E?cM#iai©iaftfl<j&^IBIB«'&IB# , rSfc»K: 1 
•^-XrO K#*f (^ifi 1 2 0 0Hz) » 1 /3©it 
"C (f&fc^. 2 6 6 6Vl'-7)l>/mt) W>yy7 

7'fi-Sf- (^(12 5 0 Hz) t*l/l 5©JtT (T&fe 

( C © J; 5 % * > D- > 7* 'J > ^ BH^-C«H^ L T 
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7* y > ^itftttig* § 5 C 4 5 . btcifi-o 

r, c©*jfe^tcj:nti •y->7';i-c:i(cf , Fffi-rs^ 

WDPCM (tvrti&^JgtKjgftrr&S) ©J; 5% 
[0 0 3 6] i!20Wyf>7"'J>yjtifci^a 

- 7'ff ^ttfi^-f t y A x\m b r ^(cn^*x f s 

tc«fc S«f^& A D P C Mffi tfflt, > * C 4 #tir«Bt? A 5 . 

t, «fc'3StJST-*SC4*Sto*>-3-C(,^„ 
ADPCMSIUSi, 3t'>F/t>7";l/-C, gsgpj 

/f>F1fffiB^B5. ^©Xhy-At?ffll>e>n-5„ C 
5LT> M4L-C, Z<D9mffl<D£V v FU-FtJ^© 

2?i>*;!^x F : 8 kb/s +x>^a- 

7":5X1. 066kb/s)=26. 66kb/s 

t3yc©J;5{cScS. 

(<-X^*>F: 1. 3MI PS+x^n-T 1 : 10 
X0. 3MI PS) =4. 3MI PS 

[0 0 3 7] »-y--YXVQ F^fi^ftS. 
#KJS*pr*« ) fc J: SSWaifryW (IMG < 
Jlftt?*5) «. A^or;unyXAi§5i*ziA-ti-r 

K, -y-^^l/ifcOOf y F^§6iCffijST-5C4^ 

ti^cfc^SC, X'** F;l/©iEffiaiai4^-r^ft:*(c 
#{CKI I > 0 *^B^© c ©^Jfe^ tc <fc & ±fB© 

J; ^ a $ t> >y > y > y u - f (DUftfeomiRic j; o , 

C4#5J16i«c*. $6CC, *»M©jafeW«:J:h«, 

wsvi'T'v^ifstifLmmcMbx 1 6;x©?fffi 
^^t, ld-celp (im&ft^mmm.fc^mo 
mmtemtamm bsarr* s ) ©fsiEJs^^ffl u 
t, ^aojag^taLt?, 8 mi ps©it#Hrc, 2 
F/t>->^ («bt, 266 6^->yji/m 

*^SC4*JoIt6T*4. 

[0 03 8] 8#iSTIi, M-ffB, T ? 7'-y->7 y > ^ 
$n> ^UI#{CM*D©3 2 3f I R (WR-f 

xies) 7 -f^^-effirasnr. 3^{c2ms©i§^ 

4.C5„ C©T7'ci-5 i ©^#©lt#att, 7^;l/^y 

>y*s c fcD : 'Ty7 , -y->7 , y>^K'5^r»^ji 4Mi p 
s-cao, Jt-^btcoirirttiji iMiPsr$>5 0 ^ 

ft©x> F">-i> Fiffiffit*. 7 ^;U$y >^{cj:S 1 
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